In utero and lactational β-carotene supplementation attenuates D-galactose-induced hearing loss in newborn rats.
D-Galactose could give rise to free radical damage by disturbing the some maternal antioxidants. The oxidative stress induced by D-galactose is a potent inducer of apoptosis, which is accompanied by the activation of protein-splitting enzymes called caspases. Apoptosis is a crucial physiological determinant of embryonic and neonatal development, and play an essential role in the development of the inner ear structures. Recently the increasing of D-galactose exposure is due to high consumption of dairy foods or reduced galactose metabolism. An overwhelming presence of D-galactose is known to become highly ototoxicity to humans. The purpose of this study was to investigate whether supplementation of pregnant and lactational mothers with β-carotene could attenuate cochlear function damage and hair cells apoptosis induced by d-galactose in newborn rats. Pregnant rats were supplemented with D-galactose, or D-galactose and β-carotene from gestational day (GD) 7 until postnatal day (PND) 21. On PND 22, offspring were examined in the distortion product otoacoustic emission (DPOAE) task, cochleae were then harvested for assessment of apoptosis by immunohistochemical stain for cysteine-aspartic acid proteases 3 (caspase-3) and terminal deoxynucleotidyl transferase-mediated dUTP nick end-labeling (TUNEL) assay. Maternal and offspring blood samples were then collected by direct cardiac puncture in heparin tubes, blood levels of D-galactose and β-carotene were measured, plasma was separated for malondialdehyde (MDA) analysis, erythrocytes were left for superoxide dismutase (SOD), glutathione peroxidase (GSH-Px), and glutathione (GSH). D-Galactose could significantly disturb the balance between maternal antioxidants and free radicals, and induce hearing loss in the offspring and cochlear hair cell apoptosis. In contrast, β-carotene supplementation, coincidentally with D-galactose exposure, ameliorated these changes. Our data offer a conceptual framework for designing clinical trials using a safe micronutrient, β-carotene, as a simple preventive strategy for D-galactose-induced ototoxicity.